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(54) Polycarbonate resin composition 

(57) A polycarbonate resin composition according 
to the present invention is suited to be used for medical 
supplies or appliances and shows a very low yellow dis- 
coloration when exposed to an ionizing radiation for 
sterilization. The polycarbonate resin composition com- 
prises 100 parts by weight of a polycarbonate resin; 
0.01 to 5 parts by weight of an aromatic compound con- 
taining oxy group or carbonyl group; and 0.01 to 5 parts 
by weight of at least one <»rripound selected from the 
group consisting of: (A) a compound containing cyclic 
acetal group; (B) a suttone compound; (C) a sulfoxide 
compound; (D) polyalkylene glycol an ether of poly- 
alkyierie glycol or an ester of polyalkylene glycol; (E) a 
compound containing sulfonate group; and (F) an aro- 
matic hydrocarbon-aldehyde resin. 



Description 
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BACKGROUND OF THE INVENTION 



The present invention relates to a polycarbonate resin composition, and more particularly it relates to a polycar- 
bonate resin composition having an excellent resistance to an ionizing radiation, which exhibits a low discoloration with- 
out deterioration in properties thereof when exposed to the ionizing radiation for sterilization. 

Polycarbonate resins have been widely utilized in the fields of medical supplies and appliances because the poly- 
carbonate resin have excellent mechanical strength, impact resistance, heat resistance and transparency as well as a 
high safety. The medical supplies and appliances are generally steriliz ed upon use. Specifically, the sterilization of these 
medical supplies and appliances has been carried out by a high-pressure steam sterilization process, an ethyleneoxide 
gas (EOG) sterilization process, or a sterilization process using an ionizing radiation such as a gamma radiation or an 
electron beam. Among these sterilization processes, the high-pressure steam sterilization process has disadvantages 
such as high energy cost and necessity of a drying step after the sterilization. Similarly, the EOG sterilization process 
has posed such problems as toxicity of ethyleneoxide itself or environmental pollution upon disposal thereof Under 
these circumstances, a recent tendency is such that the sterilization process using an ionizing radiation generally a 
gamma radiation has been predominately adopted because the sterilization process is relatively inexpensive and can 
be performed at a low temperature in a dry condition. 

However, there also is such a problem that the polycarbonate resin suffers from yellow discoloration when exposed 
to the ionizing radiation tor sterilization thereof. This results in considerable deterioration in value of the products espe- 
cially when the polycarbonate resin is applied to the medical supplies or appliances. ' 

As means for solving these problems, there have been proposed a method in which a halogen-containing polycar- 
bonate resin is used (Japanese Patent Application Laid-open (Kokai) No. 2-55062 (1990)). a method in which a brorrf- 
nated phthalic acid derivative is blended (Japanese Patent Application Laid-open (Kokai) No 5-179127 (1993)) or the 
like. However, in these methods, metal corrosion is likely to generate due to the inclusion of halogen in the resin com- 
positions, so that a molding machine or the like therefor are required to be formed from special metal material havino a 
corrosion resistance. v 

In order to solve the afore-mentioned problems such as yellow discoloration or the like, there have been also pro- 
posed a method in which thio-alcohols are used (Japanese Patent Application Laid-open (Kokai) No 1 -229052 (1989)) 
a method in which thio-ethers are used (Japanese Patent Application Laid-open (Kokai) No 2-115260 (1990)) a 
method in which compounds having a mercapto group are used (Japanese Patent Application Laid-open (Kokart Nos 
2-49058 (1990). 4-36343 (1992) and 6-166807 (1994)). a method in which polyalkylene-oxide andlTaromatic : cont 
pound having a sulfonate group are used in combination (Japanese Patent Application Laid-open (Kokai) No 5-209120 
il 9 ? 3 l\? 3 meth0d in which ^WtkIs having a sulfide group are used (Japanese Patent Application Laid-ooen 
(Koka.) No. 6-93192 (1994) and 6-248170 (1994)). However, in these methods, there still exist such problems thatthe 
yellow discoloration cannot be sufficiently prevented, or deteriorated environmental conditions occursdue to Generation 
of malodor upon forming, or the like. « yc .,w«jowi 

Furthermore, in order to solve the afore-mentioned problems. Japanese Patent Application Laid-open publication 
(Kokai) No. 61-215651 (1994) discloses a method in which boron compounds are used, Japanese Patent Application 
Laid-open (Kokai) No. 62-135556 (1987) discloses a method in which polyether-polyol or an alkyl ether thereof are 
used. Japanese Patent Application Laid-open (Kokai) Nos. 64-22959 (1994) and 1-161050 (1989) disclose a method n 
which polyether-polyol protected by particular terminal groups are used, Japanese Patent Application Laid-open pubf- 
cation (Kokai) Nos. 1-270869 (1989) and 2-13460 (1990)) disclose a method in which polypropylene glycol used 
Japanese Patent Application Laid-open (Kokai) No. 2-232258 (1990) discloses a method in which benzyl alcohol deriv- 
atives are used, and Japanese Patent Application Laid-open (Kokai) No. 2-132147 (1990) discloses a method in which 
rtaconic acid, benzafoehyde-dimethylacetal, benzaldehydepropyleneglycblacetal, etc. are used. However these meth- 
ods have also posed such problems that the yellow discoloration cannot be sufficiently prevented or otherwise H the 
amounts of the compounds used therein increases to an extent enough in order to prevent the yellow discoloration the 
other properties of the polycarbonate resin compositions are adversely affected. 

In view of these problems encountered in the prior arts, a polycarbonate resin composition which is capable of 
exhibrting little deterioration of the inherent properties thereof, little generation of malodor upon forming and little gen- 
eration of the yellow discoloration upon irradiation of an ionizing radiation for sterilization are strongly demanded 

Asaresulttfthepreserrt inverts ft has been found that 

by blending an oxy group- or a carbonyl group-containing aromatic compound and a specific compound are blended 
wrth a polycarbonate resin at specified blending ratios, the obtained polycarbonate resin composition not only maintains 
inherent properties of polycarbonate resin without deterioration but also prevents generation of yellow discoloration 
upon sterilization using an ionizing radiation. The present invention has been achieved on the basis of the findings 
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• SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a polycarbonate resin composition which is suited to use for med 
■cal suppl.es or appliances and shows a very low yellow discoloration when exposed to an ionizim ZiSZ i^Zt 
5 zation. while preventing deterioration of inherent properties thereof. 9 S,erl '" 

To accomplish the aims, in an aspect of the present invention, there is provided a polycarbonate resin av™ ^ 
compnang 100 parts by weight of a polycarbonate resin; 0.01 to 5 parts by weight of ^Z^t^or^T 
222? ?IX " Carb0n ^roup: and 0.01 to 5 parts by weight of a. least one <^Js^ uZ ^Z 
cons-sting of : (A) a compound containing cyclic acetal group; (B) a sutfone compound;^ a sulfoxide compels 
w polyalkytene glycol, an ether of polyalkylene glycol or an ester of polyalkylene olvcol- El a ™™ Z COmpound ' < D > 
fonate gro^; and (F) an aromatic hydrLrbon aldehyde resin. P ° lya,kylene ^ (E) 3 compound co ^m,ng su.- 

«Jlw SeC °M f***, ° f Pr6Sent ifWenti0n ' thefe iS prWided a P°'yca*onate resin composition comprisino 100 
parts by we,ght of a polycarbonate resin; 0.01 to 5 parts by weight of an aromatic compound containing 
carbony. group; 0.01 to 5 parts by weight of a compound containing cyclic acetaJ g^rriO^ to 5 ? b?w£S Z 
is polyalkylene glycol, an ether of polyalkylene glycol or an ester of polyalkylene glycol % * ™** * 

DETAILED DESCRIP TION OF THF INVENTION- 

The present invention is described in detail below. 
20 The polycarbonate resin used in the composition according to the present invention may be homooolvm^ ~ 
copdymers of a linear or branched thermoplastic aromatic polycarbonate prepared by reaction a oZlT 
compound or a mixture of the aromatic dihydroxy compound and a small amount of a pofyhydrSy ^Z! 
gene or diester of carbonic acid. compound with phos- 

As the aromatic dihydroxy compounds. bis(hydroxyaryl)alkanes such as 2 2-bisf4-hvdroxvnhon„n , 

" ^f^ 2 ^^^ tetiabronx>bisphenoT5) 

ane. .1, 1^s(4^ydroxyphen y l)ethane. 2. 2-bis(4-hydroxy P henyi)butane. 2. 24,s(4^ydro^Ln^S 2 
hydroxy-a-methylphenyOpropane. 1. l-bisO-t-butyl^hydroxyphenyDprcpane. 2 2^S^SX 5-5™^ 

phenyl-4-hydroxyphenyl}propane. 2. 2-bis{3-cydohexyl-4-nydroxyphenyl)propane. 1 1 Whvd oxSe^h\!2!i 
30 ethane or bis(4-hyd ra xyphenyl)dipheny l methane; bis^roxya^^toni such aT 1 ^SS^^S. 
nypcydopentane or 1. l^hydroxyphenyDcydohexane: dihWrox^diary. etXrs^chti 4 2^£ 

^" dihy t r0Xy : 3> cihydroxyXyl sulfid^ such a^ A^6ro^ZttZ 

or 4 • ^hydroxy-3. SVdimefhyldiphenyl suffide; dihydroxy-diaryl sulfoxides such as 4. ^CSenvTsl^! 
* ? i^ dr °T 3 ^ ty™***^ sulfoxide; dihydroxy-diary. suHones such as ^l^roT^Si^ 
35 4. 4-dihydroxy-3. S^methykJiphenyi sulfone; hydroquinone; resorcin; 4 4-KJihydroxy^icS^ th! Twf ^ 

Z^^^H ar0m t C dihydr0Xy may be used sin 9'V - * *■ ^KxtuTeThe E 

them, 2, 2-bis(4-hydroxyphenyl)propane is preferred. hereof. Among 

In addition, branched polycarbonate resins can be obtained by using a pdyhydroxv comoounrt ,rh M 
dne. 2. 6Ktimethyl- 2 . 4. e-^^roxyphenyO-S-heptene. 4. 6-dimethy.S SS^n^Kz^^^ 
40 tr^-hydraxyphenyObenzole. 1. 1. 1-tri(4-hydroxypheny0ethane. 2. 6-bW-hydrol^ 
a. a', a"-tri(4-hydroxy P henyl)-l. 3, 5-triisopropylbenzene; 3. 3-bis(4-lTydroxya^S^^ 

oisatin-bisphenol; 5. 7-dich. OT c^tir*isprK*^ <" ^n*«pheno.); 5-chto, 

ried l^n ^J-IZ ^ P °' yCarb0nate reSi " fe accordi "9 to a phosgene method, the reaction may be car- 

nedout n^epresenceof a terminator or a molecular weigW modifier. Specific examples of the terminated ™Z 

^ TO** ^ Phen °'* pheno " » ^omopheno.. atong-chain SJSSS aJ^" 

^2° ^f^f* a i Ph3tiC Cab ° Xy,iC aCW ' I***"™* add alky, ester, alkytether-phen^^ Ske^S 
preparation of the polycarbonate resin used in the present invention, these terminators or moleailar wetot 
can be used singly or in the form of the mixture thereof. molecular weight modifiers 

« \<J!£ P 0 ?^" 3 * 6 resin us* 1 in »» P"*** invention has a viscosity-average molecular weight of 10000 m 
so 100,000. preferably 15,000 to 50.000 calculated from the solution viscosity measured at 25^n tPr^ ^ ^ 
cosily using methylene chloride as a solvent. measured at 25 C in terms of a solution v*. 

The oxy group- or a carbony! group-containing aromatic compounds used in the composition accordion m *ho 
present invention, are represented by the following general formula (I) or (If): m P<**'on according to the 
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groupfe) bonded to the aromatic ring ttereoY 7e S 0 ^S? "e^a Mene-oxy group may have substituent 
X 1 . X* and X 3 are independently O- ChK S£ ^S^^,^ ha , ,09en 
independently a hydrogen atom, a C r claikvl orouo a f r 'r w " ^^h- R 2 R^ R and R 8 are 
CaoJary. group. § 7v&*w£- £j2* ' ^o^**' ^ a 
Caojataxy group, a a (C,. 

f»>**9roupc<a<C 6 ^^^ ^ a <ft- 

lalkenyl group, the said arylalkoxy arouo the arvi a Z,=£ y ? the ^ 9"»JP. the said ary- 

group(s)tSSed to the s^^ r 3"^ ^ P*? 9r0UP TOy have s ^2 rt 

and h, j and k are independently an irteaeToi o to s EUEI ♦ * > 3 ( ° 1 9roup or a «*■»»: 

the ranged 1 to6. an?if i £XS£K£ ^^.e a *™ <* " and i is in 

aromatic ring may be covalently tSJ^S!^^ ^ to *»* 

^The aromatic compound containing oxy W.e^^^^^,^^,^ 

naphthyi ether. 1 4-benzodioxane i I rSJ2,!5 ' y ^ b^™* 1 / 1 ether, benzylphenyl ether, benzyl- 

torSZ^TlT^ benzophenone. ienz* S, 
benzoyl propane. benzo.n.SSXeiS T < * benZ °* ^ CyCtobuta ^ 
^ester.benz.benzoate.^^ 

wm*;^ 

ethylene glycol dibenzoate. or ttTe like ^ ' ' " diben2yl ° Xy ethane " "ydroquinone-dibenzyl ether. 

properties of the resultant polycarbonate res£ ay^iZ^^tl Z , * ^n 5 parts by weight mechanical 
ing the ^.tow discoloration^ 

blending amount of the aromatic co^Sr^l mechan,cal Properties under well-balanced conditions the 
Spa^weightbasiTcX 
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(R 14 R^C) r HC-CXW 

v. 0 ^ n (IV) 



30 

include 2 
like. 



where R 9 ,R 10 R 1 ? r13 R i4 ^ R is 

a Phenyl group or a halogen atom R» is aTc^f ^ 3 group, -CH 2 OH -COOCK, 

group, in which the sa^rylene^ ™ y W 
uent groupts) being a <C,<J,J5^^ t0 ^ ^ *" «^^2S 

20 C3o)cydoalkyl group, a (f^-C^alkenyl group a (C r T' , X 960 at0m ' a (Chalky! group a (C 

group, a halogen atom, a haloaenated (C r ^° }& Kyig roup ' a < c rC3o)acyl group, a (Cs-ConVarvl^ r £?i 
the said ary, group, the sa^^S> S a^Zenv,^ T " *" «^4i-SS5^22 
r p( S )^t^ e ^ 

ir ' r T 7 ,nde Penden« y -CHR 17 -. -O, -n H - or -P H - T a h i?^ 10> ? M ^ ° r a atom; 

Su^tS^ ^ m ^ " " an integer o7 "or aX?L ' TO or a 

aid ?J ar^R'* T ' * ^ ,6SS ,han 2 ' the *"» or ««» ?eaoh of R* R" Ri^oi^ an integer 

andR and R 15 .n the general formula (IV) may be the same orSfferei ' ^ R In the general formula (III), 

35 n-hexyl-1. 3-dioxolane. 2 -octyl-4-methy. 7^xoSt^ 2 *««fi*™**H. 3^oxofoneT 

brornomethy,-l. *fa^2«H*2^^ ^rom^.,.^^ % 

^"y- 4 -" 1 ^. 3^olane. ^hen^TSfox^^ 2-<2-aminoethyl)-i 3 . 

thy.H-memy.-1. S^ioxotene. 2-benzy,-i, s-diox^anT 2^Za2^\^^ ) ''' 2-(lXny, e . 
d.oxolane. 24>erizy.-4-hydroxymethA s^ioxoTane 2^2 ^h?^ 1, 3 ; d,oxotene - 2*er«yi-4. 4-dime*yM 3- 
« 3^0X3^.4^^1.3^^ 3^ioxotene. 2-^-4 4- 

The blending amount of the comn^nrZ • 5KJ,methyl " 1 - 3-dioxane. or the like. * " 4 

lending amount of the compound (xxrtainina Lrt^ZZl 00 1 °0 parts by weight of the polycaifeonate resin mT! 
preventing the V^S^^e^ 
« hand. ^^inganxx.mdthe c^^ * sufficiency achieved. On theS.2 

properfes of the resultant pofycarbonate resin f T * an5 P art8 '» mechanfoa. 

.ngfte yeltow discoloration and the detertorafcW^^^^ both the effect of preve* 

Wendmg amount of the compound containing cyclic a<Sal T^tZ^ ^ we *"* ia ™* conditions, the 
based on 1 00 parts by weigh, of the pcrfyca^nate reST P " " *» «8« <* 0.05 to 3 parts byweS 

thearomaT^^ 

f^cydicacetaJgroup^^ - 
5 *• ^carbonate resin, the resultant pJy^Te ^SSSST ^ * Sp8Cl,ed 

prcper.es anda very fow y^dlscc^So^ ^^r^Jl^S ~ deteriorafon °< * ««E2 

^^esuifoneconpourrtsu^ 
lowng formula (V). (VQ or (VII): "Posrt.onaccord.ng to the present .nventfon, are represented by the fol- 
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R 1( «— S— R 1 * 



(V) 
0 



o o 

o20 » 71 « 

R 2Q -s-<r 2 -1-s*-r22 (vi) 

II H a 

o o 



15 



wh©r© R"^ R^ R^^ R^ 

(Cg-Ca^aryl group or a (CVC3o)aryl(C,-C, 0 )alkyl otoud J^n^STS ^ 3 «VCi 0 )alkyl g roup a 

30 group, the said arylaJkoxyalkyl group a *l ihSa^Z^JlT S " d acy,a,kyl the sakiluto^ 
alkyl or aJkeny) chain and selected froma 7c K? ^ ^ 9r0up ^ ^ substituent group(s) bonSS 
group. andR'«andR^or R^l„ ^ T ? r0Up * 3 < C i- C 3o)alkoxy group or a (C^StI 

a^Menegroup^ 

have substtuent group(s) bonded to the arcmaS^rS fe*'* " 2* " " W * "" ^ 

above, and a is an integer of 1 to 100. 3 wnere R and R have the same meaning as defined 

40 diaminophenyl sulfone, dk*lorw>henvi «ZTh *5? sulfone - dime srtyl suBone dinftroDh^ 

ylmethooryphenyl sulfone. rr^chJorophe^SSeTn^iM me£ 
phenyKofy, sulfone. ^rry^ZuHon^^^^^^^ methylbenzy, sulfone. ph1ny,a^su^e 
nylstyryl sulfone. phenylcinnamyl sulfone trimlt^Th ^ ul ' P^™* sulfone. phenylberayl suLe^I 

^-benzen^ulfone. pnenylrnethoxycarbcflyl sulfone SSS^^^f^^^^ l*enyW 
benzyl sulfone. trtylaminophenyl suHbne toSS ^ ' ^'Pberwthyl sulfone. 
suHbne, Irimethyiene sulfone. tJLr^L J^T^St ^^ene-suferryObutane-2-on Sr^vS!. 

ophenedioxide, thtoxanther^ 9 ^ST5^d^^ ethy,ene b ^°Pbene dioxWe' «S 

» Spedffo examples of the ^e^^ t ^^T' +**^"<^£ZS? 
% methane. 2. Z-bis^hyfeuM^^ 

1*oxjde.atneSe. ^ «^Pounds represented by the genera, formula (V.Q may include 1 4-«hioxane-1 

of the sJfone compound is less than 0.01 parts by weS 1 a ^^^ yCa,bonate resin - K «• Wending amount 
application of an ionizing radiation cannot be m£ZRS£?Z tTnl^" 9 ^ **°«*n S 
^^"-^Spartsby^^ 



to 



" /o^ i>40 A2 

are unsuitably deteriorated In order to ■ k 

As descried above, when the arc^Sl 6 ^ to 80/20 ° ( 0 ' S *** P^'arty limited 

anda very tow ye „owdiscoE^ , ! reSin "Wfcn can exhibit no a^J***'" 9 ratios the pcty^ 



75 



J (VIII) 



so 



o I b (ix) 



30 




(X) 



where R 27 , r28 R 29 r3 i ^ ^ 

, a(C , 

35 <f ^Jary.^^^^ group , . '£ B S^p8<?«J^5SS a J?" 
^lycoi-etherl Jroup cTa^S TO* gSp^ 

Sroup. the said aryfalkaxyaltenS^S' *"* *• "B aryl group Ve 2S o) f t"*"'*"*' 9roup^ SlT 
2«.««wh oompoor* ^ taj^jS^""' « hteso, 5 ti ,'oj* * 9<oop or a (c,. 
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30 



«efh,,ena. 

won expire ,o an ionizing ^ b.SSTJ^^.If'S T!?""" 9 *" ye "° v ' 

soltadda compound is lhan 5 pa* L^S^SZS, ? " 1,6 am °« * •» 

cotton ara unseat* daenoratod WoJZZZL f ' "' e ' eSU " am W^fonae .sain 
■riff, deterarefion of the mechanical properties unte^b^T^ fTT* 9 *" yelto ™ 
J-P- , P— * a, »e ,n 9 a of 0X>5 to 3 ^ISl^^^ 

^^rcro^^^^^-^<«:o. « - oo to too «™* 



R 39 0-{ (CH 2 CH)- 0 }-r41 (xi) 
R 40 



40 



R 42 COO-{ (CH 2 CH) r o} r COR* 4 (XII) 
R 43 



45 



(C^afceny, group, a (GrSSKS a T ^ T P ' 3 0"» a 

. mj^h the sad ary. groupie -X^^St^ 

bonded to the aromatic ring thereof, the ^^IZ^l^a lc ^l^ h "" SUbStituent 
50 F^are ^dependent* a hydrogen atom or a (C.-c/aSrouT^ n'f ?,° UP * 3 ha,< * en ^ R^and 
' T*^ tO ,l 00 °- anddandf ™ W^LiSSSf P e ; ^10 a " of not .ess than 

These pdyalkylene glycol derivatives mav be used «inoh/nr i„ .JL 
Specific examples of the polyalkvlena nSL?^* * 9 V 6 form 0 the mixture hereof, 
ethytene glycol. pXethylene^ySTeLeS * ^ < X, > ™* pdy- 

ss po^ene glycol beruUefpolyS^^^ *»■ ^ecylSZ. 

"* *«* Polypropylene glycol methy7ether. ^ Pdypropyl- 
pdypropylene glycol benrylether. pdyprc^ene^old^ni EL '"f 1 *^ Propylene glycol dodecylether. 
tramethylene glycol, or the lite d'benzylether. polypropylene glyccl^rK.nyfpr>enyletheTpcSI 

^exarrplesofthep^^^^^ 
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30 



compose are unsuitably «2SS, £2* PW« o ^^jr"!* 

and the deterioration of th» mil 0rc,er t0 atta,n ^h the aimed effect of rZ 1 f POycaibonate resin 

carbonate resin. P ^ " •» ra ^°< 0.05 to 3 parts by weight b^*^^**** 

The weight ratio of the Dotvallo,^ , ^ w ^matlhepciy. 

"^-d containing oxy^^^^ h 
rted. but is preferably in ^ r^^t^Z^^ «* ^ °eneral 2? J ' 

As described above, when *e «H £ f ' preferab, y 20/ 8° to 80/20 ™ ( ° " n0t P art «"a"y Bm- 

and a very k>w y^S^SS^S^^ shows noSSS^l"^ rati0S *• 

resented by the forj, " to Cesent invent*, are 




35 /— — v O 

II 



40 



0 . 0 N TR 52 ) 2 

where R 45 r 47 p50 anri r52 

Woraha.og'enaton,; ^a^R^^f »«* a (C 6 ^ o)aryl greop . , _ 

a (CVCsoJafkenyl grow, a ^/^T PendenBy a ^rogen atom, a (C^Jkvl ™L ^'^O'teuffone 

Pachytene grot© in whir* M ^ , ™ y a v c i-Cis)a'kylene grouo a ic -r \ Jl 1 ^^Wgroijpora 
ttesubstituei SSSSS .« ^t^ 9 "** ^ "^^^SU ) taSSSSJ" ^ ° r 3 
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and y are independently an integer of not less than 1, preferably from 1 to 500 

SL ro S^Tl ni ^°S e 9 ? PS ^ te US6d " n9 ' y ° r in the *"» - *• -xture thereof. 

3 parts by weight based on 1 00 parts by weight of the polycarbonate resin * " ran9e * 0 05 to 

real properties and a very low yellow dfewtoSfonL^L^ C0 " 1posrt,on ™ exhibrt 00 deterioration of its mechan- 

carbon compounds such as naphthalene. ^^^^^^^^7^^ ^ arDmatic »**- 
thene. anthracene or the like. These aromatic hvdroS^™ ^ naphthalene, drmethyl naphthalene, acenaph- 
thereof. Among them, th TmpSSlSS^!^^ m ^ «>e used singly or in the form of the mixture 
pseudc-cumene. napntr«fen^SiKe ^ h > droca * on COm P° unds « **uene. xylene, mesitytene. 

"ESS^S ^rbon-aM^yde resins may 
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186544 (1993). 6-136081 (1994) and the like. 



It is further preferred that the aromatic hydrocarbon-aH-h^ 
content of not less than 8 % by weight pr*S£jSSi £ ! " f o ' m ,he esent inven ^n. have an oxvcn 
commercially available For exanJe a« by We,Qht Such hydrocarbon-aldefwdp T Y9 

« oxygen content of not LTlSS^i^SS ™^ 

Co L?f ^^a. Co - "i). GENERATE ? NICAN ^ V (prc^S by 

Co.. Ltd.). may be exemplified. tNt R,TE 51 00 Reduced by General Petroleum Chemical 

» erably 0. 1 to 2 parts by wegh. based on ^S^^^'^ ° f 0 01 to 5 P«* by weight pref- 

- aromatic hydrocarbon-aWehyde resins is lessen O oT^Lt ^T""^ TmkL " the Wendin 9 J«S 
coloration upon exposure to an ionizing SaZ c Zo^^ 1 ' *** 01 

amount of the *omatic hy*oc^^^ On the other hand. « the 

carbony. group represented by S^Sl -f"! * containing oxy group or 

10/9 L to d2c 10, ^ Prefera " y 20 *° to «)/20 0) ° r (,,) ' S TOt Part,culart y ^ted. but is preferably fn 2 Snge S 

«*»^^ ° Xy 9™P"carbonv. group and the aromatic ^ 

- Donate resin canton J^S *S2S^S? ^ ^ *" «£. 

upon exposure to an ionizing Nation ££££ tt""^' - 8 ^ ^ *E S£ 

conATo^^ 

weight of™ ^^•SSSSS^ 100 ^ by W6, ' 9ht * the ^ycarbonate resin o 01 to S ™ k 

» sented by the genera, formula W t^To^ Ol°lf? "ST* «^<** aceta. group repre- 
the polycarbonate resin. Wlhe WendinUrTwmt cJtS^^ 1 5 parts by weight based on 100 parts b^^% 
by weight, the aimed effect of inmS^vS^S^^ acetal 9'oup is lesTtiWo^Tf 

ficientJy achieved. On the othe'r £ JJSJSSS XT 10 " ^ ^ E^fJ.'E 

more than 5 parts by weight, mechanical pr^Z^^l ^ < 2T P ° Und <** S 

35 In order to attain both the aimed effect of E , «£ ^ Iycart>0nate resin composition are detenSL 
Parties under well-balanced cond^SeS^^^^ ^ of the mSSS, 

preferably in the range of 0.05 to 3 parts by w^nTS^^f 6 containing cyclic acetal 

Further, in this case, as also ^^J^ZhZ by W6i9W of » e PO*<*^e rS ^ ' 

semedbyt^generalformulapcOorSr^ . 

40 me Polycarbonate resin. If the blendina amount «f W ! ° to 5 parts by weight based on 100 parts bv w~2T m 
weight..the resultant porycarbor^teS £££££5 ^ is less 

ation upon exposure to an ionizing radiation^nSSTat^i ^ * Prevenfin 9 ^ yellow ££* 

•f the blending amount of the said polyalkvleneolvSr !l f character,st,c s to a sufficient extent On the otherhZ 
Of fte resultant po.ycarbonate J£SSZ^££Z *™ than 5 parts by weight, n*JSg££ 

« venting the yellow discoloration. an^ZS^Z ^ ^ to attain the aimed effeOoToT 

the aromatic conpound SZS^JS SSSSLT ""T^ *« P-entage of each of 

poly^kylene glycol derivative, is prefe^l^t^e ^5 to ^ ^ C ° nta, ' n, ' n9 3Cetal 

based on the total weight of these three ewmomdTSt ! . y We,9ht more ^erably 15 to 80 % by wpfaM 
mafic compound containing oxv aZZ nr ^l ^ 001 part)CU,ar,v «"*ed thereto. Thus by blSdto^^ 
alkylene glycol deriva^l^SSeS^^' ^ COmp ° und cyclic aceS'X^^ 0 " 

pofycatbonate resin comp^^HTST ^ me ^ there^C^C 

^^^^^ery tow ye,.ow discoloration without dete^ST^ 

bonateresin. can be carried out at any opto^Ta?! to 2^1!^ Compounds W to (F^ thepS 
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20 



25 
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mixer or the like, a mixing method in which the afore-mentioned components are quantitatively fed into a hopper of an 
extruder, or the like. 

The polycarbonate resin composition according to the present invention may further contain other additives to 
impart appropnate properties thereto, rt required. Examples of the additives may include flame-retardants such as hal- 
ogen compounds, phosphorus compounds or metal salts of sulfonic acid; flame-retardant assistants such as antimony 
compounds or zircomum compounds: melt drop- preventing agents upon ignition such as polytetrafluoroethylene or sil- 
icon compounds; impact modifiers such as elastomers; anti-oxidants; heat stabilizers, ultraviolet light absorbers- anti- 
static agents; plastazers; mold release agents; lubricants; compatbilizing agents; foaming agents, reinforcing agents 
such as glass f.ber. glass beads, glass flakes, carbon fiber, fibrous magnesium, potassium titanate whiskers ceramfo 
whiskers, mica or talc; filler; pigments; or the like. These additives may be used singly or in combination 

The polycarbonate resin composition can be formed into a molded product according to a conventional rnoldina 
method such as an injection-molding method, a Mow-molding method or the like. Specific examples of the medical suo 
pfies and appliances to which the polycarbonate resin composition according to the present invention is suitably 
applied, include an artificial dialyzer. an artificial lung, an anesthetic inhaler, a vein connector or accessories a hemo 
centrifugal bowl, surgical appliances, appliances for an operation room, tubes for feeding oxygen into Wood connectors 
for tubes, cardiac probes and injectors, containers for the surgical appliances, the appliances for an operation room or 
an intravenous injection liquid, or the like. 

The polycarbonate resin composition according to the present invention can show a very low yellow discoloration 
when exposed to an ionizing radiation for sterilization while maintaining inherent properties of polycarbonate resin and 
excellent mold-release properties. Accordingly, the polycarbonate resin composition according to the present invention 
18 use,ul ,or medical P r °d"<*s. medical apparatuses, components for such medical apparatuses, or the like. 

EXAMPLES- 

The present invention is described in more detail below by way of the examples. However, the examples are onlv 
iBustrative and therefore the present invention is not limited to these examples. 

Example s 1 to 6 and Comparative Examples 1 to 3- 

An aromatic compound containing oxy group or carbonyl group and a compound containing cyclic acetal group 
shown in Table 1 were blended, at blending ratios also shown in Table 1 . with 1 00 parts by weight of a polycarbonate 
rear Klupiron S-2000 ^having ia vscosity-average molecular weight of 25.000. produced by Mitsubishi Engineering Plas- 
tics Ca. Lid.) m a tumbler. The mixture was fed into a vented single-screw extruder having an screw diameter of 40 
mm0 and extruded into pellets at a barrel temperature of 270°C. 

The thus-prepared pellets were dried in a hot-air drier at a temperature of 120'C for.not less than 5 hours There- 
after, the dned pellets were injection-molded at a resin temperature of 270'C and mold temperature of 80'C to preoare- 
a test specimen having a diameter of 50 mm0 and a thickness of 3 mm. 

The Jhus-obtained test specimens were exposed to 25 kGy of a cobatt-60 gamma radiation and then they were 
measured the change m yellowness index (AYI) thereof. The measurements of the yellowness index of the test speci- 
mens were carried out according to JIS K7103 by using a color difference meter (SM-3-CH, manufactured by SUGA 
Test Instruments Co.. Ltd). The results are also shown in Table 1. y ***** 

Meanwhile, the yellowness index of the polycarbonate resin composition according to the present invention was 
normally not more than 9.5. 



45 



50 
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Table 1 
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Exa mples 7 to 1? and Cnmp gr^ F-rtmpln 1(, , - 



N»ln». .iseosity.average ^a, weigh. rtJo^pZSv^T^ «*> IM*cn S-S 

™ns were carta! out according to jb Wra S^""™* wllownass index ol the t« J££ 
Test Insaunente Co.. Ltd). Th.l^.^KSST^'™ (SM ^ H - ■«■»**« oySSt 
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Examples 13 to 15 and Comparative Example 6: 

N^T^l 00 " 1 ^ f" 1 *™ 0 W 9 rou P w <**onyl group and a sulfoxide compound shown in Table 3 w«p 
Wended, at b.end,ng rat.es also shown in Table 3. with 100 parts by weight of a polycarbonate ijZ | J£ 
hav,ng a vscosrty-average molecular weight of 25.000. produced by Mitsubishi EhKrtJpSiS^h^ 

^ m T e ,r S,ed irt ° a V6n,ed sin 9'e-screw extruder having a ^dST?^^^^ 
pellets at a barrel temperature of 270 9 C. extruaed into 

The thus-prepared pellets were dried in a hot-ar drier at a temperature of 120T fr>r not i a « *k, c .. 
after the dried pettets ^motded * . (esin .e^^T™^ ^^T e o, 
pare a test specimen havmo a diameter of 50 mm0 and a thickness ot 3 mm remperature ol 80 C to pre- 



Table 3 



Example No. 


Aromatic compound containing oxy group 
or carbonyl groupteulfoxide compound 


Blending ratio 
(part by weight) 


AY I 


Example 13 


cfibenzyl ketone/phenylmethyl sulfoxide 


0.5/0.5 


9.1 


Example 14 


cfibenzyl ether/diphenyl sulfoxide 


0.25/0.25 


7.4 


Example 15 


1,2-diben2yioxy ethane/phenylmethyi sulfoxide 


0.25/0.75 


8.2 


Comparative Example 6 


-/diphenyl sulfoxide 


-/1.0 


12.3 



Examples 16 to 19 and r eparative Examp le t- 



Speciically. the raw materials used in this example were as follows. 

(1) Ptolycaibonate resin: 

E£^T 9 VfeC0Sity - avera 9 e of 25.000; produced by Mrtsubishi Engineering Plas- 

(2) FOIyaJkylene glycol derivative: 

r^TnSX^.oT 9 " "* * " >««"<**™ *» 

The pellets were then dried in a hot-air drier at a teroerature of 120T fr>r n «* i~>* c u 
dried I pe** were ****** at a resin mJSS^ 

specimen having a diameter of 50 mm0 and a thickness of 3 mm temperature of 80 C to prepare a test 



EP0 753 540 A2 



15 



20 



Example No. 



Table 4 



w 



25 



Example 16 
Example 17 
Example 18 
Example 19 
Comparative Example 7 



Ar ^ nafc COr Wd" :ontaining oxy^^T 
carbonyl group/polyalkylene glycol derivative 

1.4-bis-methoxymethy l benzene/PPG2000 
dibenzyl ether/PPG2000 

r ethane/PPG2000 
dicyclohexy f phthalate/PEGl QQQ 
VPPG2000 




Blending ratio 
(part by weight) 

0.5/0.5 

0.5/0.5 



AYI 



6.9 



12.7 



5(7 



Examples 20 to ?fi and r^ ra< „. § 



Test InaumMs Co.. Ud). n* res* are also aJo^ h ?a£^ . "** (SM ' 3 -° H ' —"feared * S£ 



40 



45 



Example No. 



Example 20 
Example 21 



Example 22 



Example 23 
Example 24 
Example 25 
Example26 



Comparative Example 8 



Table 5 



Aromatic compound containing oxy group or 
ca-tonvl group/comp ound containing sulfonate group 



dibenzyl ketone/phenyl tcfoen e-sJifor^ate" 
dibenzyl ether/methyl toluene-sulfonate" 
d.benzyl ether/2-methoxyethyl toluene^ifr^T 



benzyl benzoateAnethyl toluene-suHonme" 
i .^benzyloxy ethaneg-methoxyetnyl tduenTiul^ 
dicyclohexyl phthalate/phenyl toluene^ utfonate" 
dipenzoyl methane/l^^is -tosyloxy ettan7 
-/methyl toluene-sulfonate 



Blending ratio 
(part by weight) 



0.5/0.5 
0.25/O25 
0.5/0.5 
0,5/1.0 
0.5/0.5 ' 



0.5/0.75 
0.5/0,5 
■10.5 



AYI 



9.2 

ao 

I? 
9~J 



8.8 
145 



50 



Examples 27 to rt ^ Cgmg a Bfe ffl f-nmrlr i 

Specfically. the raw materials used in this example were as follows. 



15 



0) Polycarbonate resin' 



20 



£5 



30 



Example No. 



Table 6 



Example 27 
Example 28 
Example 29 



Example 30 
Example 3f 
Example 32 
Example 33 
Con ^^eEx^i79 



benzyi DenzoataTMlKANOuT 
-/NIKANOL-DS 



Y-50 



35 



Blending ratio 
(part by weight) 


AYI 






J. 0.5/0.5 


"IT" 


0.5/0.5 




oi/oli 




^05^75 




0.25/0.5 , 


9.5 

lo.o~ 





>fe34to3 



Specrf^H, the raw materia^^t °< ^ ^ ***** ^ 

« p,e were as follows. 

(1) Polycarbonate resin- 

^^^.^^^ 

S2Sr~*-**«« , ^ 00 - produced fay Mitsubishi Engineering Ptaj. 

Test Instruments Co.. Ud) . ^« by us,ng a ^ differen^e?^'^? 5 ,ndex " *• *t 

(OM-3-CH. manufactured by SUGA 



50 



in 
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Furthermore, the dried pellets prepared above were injection-molded at a resin temnerature of ?7n-r ^ 
temperature of 80'C under an internal mold pressure of 550 Ko/cm 2 tfl w m ! 1 Candamokj 

product was removed from the moW to e^luate^S Please tZ*«^Z ****** ^ 

ance (kg) thereof. The results are also s^n 7 P "* "* 3 moW re,ease 



Table7 



10 


Example No. 


Aromatic compound con- 
taining oxy group or carbo- 
nyi group/compound 
containing cyclic acetal 
group/polyalkylene glycol 
derivative 


Blending ratio 
(part by weight) 


AYI 


Mold-release 
properties 

- 


Mold release 
resista nee (Ko) 


75 


Example 34 


benzyl benzoate/2-ben- 

zyf-1,3-diox- 

olane/PEGlOOO 


0.25/0.25/0.25 


9.4 


good 


492 


20 


Example 35 


dibenzyl ether/2-benzyl- 
1 ,3-dioxolane/PPG2000 


0.2/0.2/0.2 


8.3 


good 


503 




Example 36 


benzoin/2,2'-trimethylene 

bis-1,3-diox- 

o!ane/PPGST30 


O.25/0.5/0.5 


7.8 


good 


435 


25 


Example 37 


dibenzyl ether/2-meltioxy- 
1 ,3<Jioxolane/PPG2000 


0.5/0.5/0.25 


8.7 


good 


490 




Example 38 


1 f 2-dibenzyloxy ethane/2- 
benzyl-4-methyl-1 ,3-diox- 
olane/PPGST30 


0.5/0.25/0.25 


8.2 


good 


488 


30 


Example 39 


dicyclohexyl phthalate/4- 
phenyM,3-diox- 
ane/PEGlOOO j 


02/0.2/0.5 


9.2 


good 


439 


35 


Comparative 
Example 10 


Not added 




18.1 


bad 


810 



Claims 



40 



45 



50 



55 



1- A polycarbonate resin composition comprising: 
100 parts by weight of a polycarbonate resin- 

O ni 1 5 J ^ ° f 30 ar0matiC com P° un ^ staining oxy group or carbonyi group- and 

0.01 to 5 parts by waght of at least one compound selected fromthe gToup Sng^T 

(A) a compound containing cyclic acetal group; 

(B) a sulfone compound; 

(C) a sulfoxide compound; 

S tlT' ^ Sth r " P ° ,yalk y ,ene 9'^ ° r a" ester of po.yalky.ene gfyco.- 

(fc) a compound containing sulfonate group; and 
(F) an aromatic hydrocarbon-aldehyde resin. 

* ^^^^^^^^^^^^ 
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where R 1 , R 3 and R 5 are independently a (C r C 10 )alkyi group, a (C r C 10 )alkoxy group, a (C 1 -C 10 )alkoxy(C 1 - 
C 10 )alkyl group, a (C 6 -C 16 )aryl(C r C 10 )alkoxy(C r C 10 )alty group. -CH 2 OH or a halogen atom: R 4 is a (C r 
C 15 )alkylene group, a (Ca-C^alkenylene group, a (C 6 -C3o)arylene group, a (C 1 -C 15 )alkylene-dioxy group, or a 
(C^-CsoJarylene-diCCT-C-isJalkylene-oxy group, in which the said arylene group or the said arylene-dialkylene-oxy 
group may have substituent group(s) bonded to the aromatic ring thereof, the substituent group(s) being a (C r 
CnoJalkyl group or a halogen atom; X 1 . X 2 and X 3 are independently -O-, -CHR 6 -0-. -CO-, - CHR 7 -CO. -COCO- 
or -CO-C(OR®)2-; R 2 R 6 . R 7 and R 8 are independently a hydrogen atom, a (C r Chalky! group, a (C3- 
C3o)cycloalkyt group, a (C2-C3 0 )aikenyl group, a (C 6 -C3 0 )aryl group, a (C 6 -C3 0 )aryt(C r C3o)alkyl group, a (C 6 - 
C3o)aryl(C2-C3o)a^enyi group, a hydroxy group, a (C r C3o)alkoxy group, a (C 6 -C3 0 )ajyl(C r C^o)altoxy group, a 
(C6^o)^(Ci<)3o)a , M( c r c 3o) alkox y 9 r oup, a (C n -C3 0 )acyi group or a (C 6 -C3o)aryl(C 1 -C 30 )acyl group in which 
the said aryl group, the said arylalkyl group, the said arylalkenyl group, the said arylalkoxy group, the said arytelky- 
lalhcxy group or the said arylacyl group may have substituent group(s) bonded to the aromatic ring thereof, the sub- 
stituent group(s) being a (Ci-C^alkyl group or a halogen atom; and h, j and k are independently an integer of 0 to 
5 and i is an integer of 1 to 6 with provided that a sum of h and i is in the range of 1 to 6, and if i is an integer not 
less than 2, the R 2 's contained in the substituent groups bonded to the same aromatic ring may be covalerrtty 
bonded with each other. 



3* The polycarbonate resin composition according to claim 1 , wherein said compound containing cyclic acetal group 
is represented by the following formula (III) or (IV): 

IR'»"CI P HC-HxStR^X^CH (CR 12 R 13 )» (HI) 
(R 14 R 15 C) r HC— (X 6 -HR 16 (IV) 



where R 9 , R 10 . R 12 , R 13 . R 14 and R 15 are independently a hydrogen atom, a (C-j-C^alkyl group, -CH 2 OH, - 
COOCH3. a phenyl group or a halogen atom; R 11 is a (d-C-isJalkylene group, a (C2-C 15 )alkenylene group or a ((V 
C3o)arytene group, in which the said arylene group may have substituent group(s) bonded to the aromatic ring 
thereof, the substituent group(s) being a (CVC^alkyl group or a halogen atom; R 16 is a hydrogen atom, a (C^ 
QjoJalkyl group, a (C 3 -C3o)cydoaJkyl group, a (C^-CsoJalkenyl group, a (C 6 -C3o)aryl group, a (C $ -C3o)aryKC r 
C3o)alkyl group, a (C 6 -C3o)aryl(C 2 -C3o)alkenyl group, a (Cr^JaJkoxy^-CaoJalty group, a (Cj-G^acyl group, 
a (C 6 -C 30 )aryl(C 1 -C3o)acyl group, a halogen atom, a halogenated (C r C3o)alkyl group, an amino group or an ami- 
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R 27 -S— R 28 
II 
O 



(VIII) 



R 29 -S— (R 3Q -S+-R 31 
II ffb 
0 0 



(IX) 



R 32 — S— (R^S — R ^ — S-) — R 35 (V) 
II II fl c W 

0 0 0 

where R 27 . R 23 R». R 3 '. R 32 and R 35 are independently a (C 1 -C 30 )alkyl group, a (CVC^cydoalkyi group a (C,- 
CaoJalkenyl group, a (C 6 -C3 0 )aryl group, a (CVC3o)aryl(C n -C3o)alkyl group, a (C 6 -C 38 )aiyl(C 2 ^ 0 )alkeny|-graM) a 
(CrCaoJacylCC^soJalkyl group, a (CrC^alkoxyfCVCaoJalkyl group, a (Cg-CaoJarylfCrCaoJalkox^d-Qjo^kyl 
group, a (Cs-CaoJaryltd^alkox^Cs-CsoJalkenyl group, a (C r C3 0 )alkoxy group, a (C^CaoJalkoxyrarbonyl 
group, a polyethylene-glycol-ether group or a pyridyl group, in which the said aryl group, the said arylalkyl group 
the said arylalkenyl group, the said arylalkoxyalkenyl group and the said aryialkoxyalkyl group may have substituent 
group(s) bonded to the aromatic ring thereof, the substituent group(s) being a (C, -C<)alkyl group, a halogen atom 
•NO* -NfR 36 )^ -COOH. -COOCH3. -OH. -C^OR 37 or -OCH3. and in which the said acylalkyl group the said 
alkoxyalkyl group, the said arylalkoxyalkenyl group and the said aryialkoxyalkyl group may have substituent 
group(s) bonded to the alky) or alkenyl chain thereof, the substituent groups) being a (Ci-C^acy! group a (C,- 
CaoJalkoxy group or a (C 6 -C 30 )aryl(C 1 -C3o)alkoxy group; R 27 and R 28 . R 29 and R 31 or R 32 and R 35 may be cova- 
lently bonded with each other; R 30 , R 33 and R 34 are independently a (C r C 15 )alkylene group, a (Co-C^lalkenylene 
group, a (C 6 -C3 0 )arylene group, a (Ce-CaoJarylenedKCVC^alkylene group, or •0(CH 2 CHR 38 0),., in which the 
said arylene group and the said arylenedialkylene group may have substituent group(s) bonded to the aromatic ring 
thereof, the substituent group(s) bang a (C r C 4 )alkyl group, a halogen atom. -NOs, -NfR 36 ),, -COOH -COOChT 
-OH. -CHjjOR 37 or -OCH3. and R 33 and R 34 are different from each other; R 36 , R 37 and R 38 are independently a 
hydrogen atom, a (C r C 10 )alkyl group, a (C 6 -C 15 )aryl group or a (C 6 -C 15 )aryl(C r C 10 )alkyl group; and b. c and tare 
independently an integer of 1 to 100. 

The polycarbonate resin composition according to claim 1. wherein said polyalkylene glycol, said ether of poly- 
alkylene glycol or said ester of polyalkylene glycol is represented by the general formula (XI) or (XII): 

R 39 0— {(CH 2 CH)— O} — R*! (XI) 
R 40 



R 42 C00— {(CH 2 CH)— 0} — COR 44 (XII) 
I f s 

p43 



where R . R . R 42 and R 44 are independently a hydrogen atom, a (C-CaoJalkyl group, a (Ca-CaoJcycloalkyl 
group, a (Ca-CaoJalkenyl group, a (Cs-CaoJaryl group, a (C 6 -C^)aryl(C r C3o)alkyl group or a ((VCaOaryKCr 
CaoJalkenyl group, in which the said aryl group, the said arylalkyl group and the said arylalkenyl group may have 
substituent groupjs) bonded to the aromatic ring thereof, the substituent group(s) being a (C, -C 10 )alkyl group or a 
halogenatom; R andR 43 are independently a hydrogen atom or a (<VC 4 )alkyl group; eandg are independently 
an integer of not less than 1 . preferably 1 to 1000. and d and f are independently an integer of 1 to 10 
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nated (C<, -Chalky! group, in which the said aryl group, the sakj arylaiky! group, the said aryialkenyl group or the 
said arylacyl group may have substituent group(s) bonded to the aromatic ring thereof, the substituent group(s) 
being a (Ct-Cio)^ 1 9 rou P & a halogen atom; X 4 , X 5 and X 6 are independently -CHR 17 -, -O-. -NH- or -PH- where 
R 17 is a hydrogen atom, a(C r C 15 )alkyl group or a (C 6 -C 3 o>aryl group: and I. m and n are independently an integer 
of 0 or 1 ; and p. q and r are independently an integer of 1 to 10. and if p. q or r is not less than 2. the two or more 
of each of R 9 R 10 . R 12 and R 13 in the general formula (III), and R 14 and R 15 in the general formula (IV) may be the 
same or different 

4. The polycarbonate resin composition according to claim 1 , wherein said sulfone compound is represented by the 
following formula (V), (VI) or (VII): 



0 

R 18 — S— R 19 (V) 
0 



0 0 
R 2Q_^ R 2i_ s ^_ R 22 ( vi) 
II » a 

0 o 



% / K \ 
> v (VII) 

0 R 



where R 18 , R 19 . R 20 and R 22 are independently a {C 1 -C 30 )a ,k y | ^oup. a (C3-C 30 )cycloalkyl group, a ^-C^alke- 
nyl group, a (C 6 -C3o)aryi group, a (C 6 -C3o)aryi(C r C3 0 )alkyl group, a (C 6 <^ 0 )a r yUC2^3o)aikenyl group, a (Cr 
C^acyKCi-CsoJalkyl group, a (C r (^)alkoxy(C r C3o)alkyl group, a (Cg-CaoJaryK^-^alkox^C!^)^ 
group, or a (C 6 -C3o)aryl(C r C3o)alkoxy(C2-C3o)alkenyl group, in which the said aryl group, the said arylalkyi group, 
the said aryialkenyl group, the said arylalkoxyalkyl group and the said arylalkoxyalkenyl group may have substituent 
group(s) bonded to the aromatic ring thereof, the substituent group(s) being a (C r C 4 )aJkyl group, a halogen atom, 
-N0 2 , -NtR 25 ^, -OH, -CH2OR 26 or -OCH3 where R 25 and R 26 are independently a hydrogen atom, a (C-j-C^Jalkyl 
group, a (C 6 -C3 0 )aryt group or a (C 6 -C3 0 )aiyl(C r C 10 )aikyI group, and in which the said acylalkyl group, the said 
alkoxyalkyl group, the said arylalkoxyalkyl group and the said arylalkoxyalkenyl group may have substituent 
group(s) bonded to its alkyt or alkenyl chain and selected from a (C r C3 0 )acyl group, a ^-QjoJalkoxy group or a 
(C 6 -C 3 o)aryl(C 1 -C3o)alkoxy group, and R 18 and R 19 , or R 20 and R 22 may be covalently bonded with each other; 
R 21 , R 23 and R 24 are independently a (C^C^alkylene group, a (C^-C^Jalkenylene group, or a (C 6 -C3o)arylene 
group, in which the said arylene group may have substituent group(s) bonded to the aromatic ring thereof, the sub- 
strtuerrt group(s) bang a (C r C4)alkyl group, a halogen atom, -N0 2 , -N(R 25 )2, -OH, -CH2OR 26 or -OCH3 where R 25 
and R 25 have the same meaning as defined above; and a is an integer of 1 to 100. 



5. The polycarbonate resin composition according to claim 1 , wherein said sulfoxide compound is represented by the 
following formula (VIII), (IX) or (X): 
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0.01 to 5 parts by weight of a compound containing cydic acetal group; and 

0.01 to 5 % by weight of polyalkylene glycol, an ether of polyalkylene glycol or an ester of polyalkylene glycol. 
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7. The polycarbonate resin composition according to claim i wherein said ™™ ^ 

represented by the following formula (XIII). (XIV) or (XV): ' compound containing sulfonate group i 




(XIII) 



(R47/V 




S-O— (R 48 -0-)-R 49 
II w 

0 



(XIV) 



(D rn ^ \ — v 11 y |! (XV) 

^a^r^ 

CaoJcycloalkyl group, a (C z <^S>Ma^l 7tC? hy *° 9e " atom - a (Ci-CaoW group, a (C,- 

the said arylalkenyl group may have mSSSZS^s^^^^ T ^ aryla,M *»* «« 
group(s) being a (Chalky, group or a hal^en EH tt^^ETJF SUbsWuent 
a (C2-C 15 )alkenyi e ne group or a (C^JanLe , oroun in !EL* «. ,n ? ependent, y a (Ci-C 15 )alkylene group, 
group(s) bonded to the aromatio USSSS SS^^^^.^""* have * *-S 
atom; s. v. x and z are independently an integer of 0 to 5 and u is a^ntSeTon VS^H 7"* " 3 
thatasumofsanduisintherangeof Ttoe-andwandv^^^!^ of 1 to 6. preferably 1 to 3 with provided 
from 1 to 500. ' y ^ ,nde P en dently 30 '"teger of not less than 1. preferably 



8- The polycarbonate resin composition according to claim 1 wherein said amma*. 1^' 

prepared by reacting at least one aromatic hydrocarb^selea^ ?ir<^L? hydrocarbon-aldehyde resin is 
ethyl benzene, xylene, methylethy. bmamrn$ElfiZE£ , lE^H ° f ***** 

naphthalene, methyl naphthalene, ethyl napWhalene Pseudc^umene. cumene, 

least one aldehyde selected from thTgro^ acenaphthene and anthracene with at 

11. A polycarbonate resin composition comprising: 
100 parts by weight of a polycarbonate resin- 

0-01 to 5 parts by weight of .an aromatic compound containing oxy group or caroony. group; 
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